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© This invention relates to a discrete drive assem- 
bly for a rear view mirror which is of the type that 
has a projecting jacking screw (29) which is pivotally 
coupled to the rear surface of a mirror so as to effect 
angular movement of the mirror. An electric motor 
(20) is used for effecting variation in the extent of 
protrusion of the jacking screw (29) so as to adjust 
the orientation of the mirror. The invention comprises 
a housing formed in two parts comprising a base 
(11) and cover (12), a first bearing surface (23) 
formed on the inner surface of the base (11), a 
second bearing surface (24) formed on the inner 
surface of the cover (12), a jacking nut (25) posi- 
tioned between the first and second bearing surfaces 
(23) and (24) which is rotated by an electric motor 
(20) for operating the jacking screw (29), the assem- 
bly of the base (11), cover (12) and jacking nut (25) 
being arranged such that there is clearance between 
the base (11) and cover (12) to ensure that the first 
and second bearing surfaces (23) and (24) abut 
against the jacking nut (25). A resilient coupling 
means (35) holds the base (11) and cover (12) 
together with a force that still allows the jacking nut 
(25) to rotate. The base (11), cover (12), and jacking 
nut (25) can be manufactured with relatively large 
manufacturing tolerances, while at the same time 
ensuring that the first and second bearing surfaces 
(23) and (24) abut against the bearing surfaces of 
the jacking nut (25) under the action of the resilient 
coupling means (35). 
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This invention relates to a drive system for rear 
view mirrors in which the mirror position is adjusted 
using electric servo motors. 

Such drive assemblies normally comprise a 
projecting jacking screw which is pivotally coupled 
to the rear surface of a mirror so as to effect 
angular movement of the mirror. An electric motor, 
via gearing which normally comprises a worm gear 
driving a spur wheel or jacking nut is used to move 
the jacking screw with respect to the drive assem- 
bly so as to adjust the orientation of the mirror. 
Normally, the jacking screw is threadably journalled 
with respect to the jacking nut, and forward or 
reverse operation of a motor will move the jacking 
screw in or out. 

The mirror is normally pivotally coupled to a 
mounting plate via a ball and socket joint. Due to 
the geometry of such an arrangement, as the jac- 
king screw moves in and out, there is always some 
small angular movement about an axis normal to 
the longitudinal axis of the jacking screw. 

In order to allow for this axial movement, in a 
previous patent application (Australian Patent No. 
602373 and United States Patent No 4881418) 
provides a means whereby both the jacking screw 
and jacking nut may rotate about an axis which is 
normal to their longitudinal axis. In the aforemen- 
tioned patent application, the jacking nut is pro- 
vided with an upper and lower spherical bearing 
surface which is journalled between respective up- 
per and lower bearing surfaces. This allows axial 
movement of both the jacking nut and jacking 
screw. However one of the problems with this par- 
ticular design is the careful control that must be 
exercised when assembling the various compo- 
nents to ensure that the jacking nut can freely 
move, while at the same time not being so loose so 
as to allow movement or vibration of the mirror 
surface. 

In the previous abovementioned patent, this 
problem was overcome by one of the bearing sur- 
faces comprising a spring member which ensured 
that, regardless of variation in manufacturing and 
assembly tolerances, a constant tension was ap- 
plied to the jacking nut which was sufficient to 
prevent movement or vibration, while at the same 
time being free enough to allow the jacking nut to 
rotate. 

In this previous specification, the drive assem- 
bly comprises a cover within which the electric 
motor was secured, and which provided a first 
bearing surface for the jacking nut, the upper bear- 
ing surface comprised a pressed metal component 
or spring member having resilient arms thereon, 
which was then placed on top of the jacking nut. 
This cover subassembly was then secured to a 
mounting plate and the resilient arms of the spring 
member abutted against the mounting plate surface 



thereby providing sufficient tension to securely 
hold the jacking nut. 

Although this particular assembly proved to be 
quite satisfactory, the cover unit which normally 
5 housed two electric motors and associated drive 
mechanisms was a component that had to be in- 
dividually designed for each particular mirror. 

Therefore, it is an object of this invention to 
provide a discrete drive assembly which has a 
10 system of mounting which allows the one drive 
assembly to be used in any number of different 
mirror designs and configurations. 

It is a further object of this invention to provide 
an improved means of pretensioning the bearing 

15 surfaces between which the jacking nut is journal- 
led for rotation which is easier to assemble and of 
a simpler nature than the invention described in the 
earlier aforementioned patent application. 

A further problem associated with the earlier 

20 drive assembly occurred when there was overrun 
of the electric motor. In this particular configuration, 
when the jacking screw was being retracted, if the 
motor was allowed to continue to run, then the 
mirror would eventually come against a stop, which 

25 resulted in the jacking nut being lifted upwardly 
against the spring member. Due to the design of 
the spring, when overrun occurred, the jacking nut 
could actually lift quite appreciably, such that the 
worm drive might become disengaged, and jam- 

30 ming of the jacking nut against the worm drive 
might occur. 

In order to overcome this problem, the stiffness 
of the spring member was increased. Although this 
overcame the movement of the jacking nut, it also 

35 had the effect of increasing the load applied to the 
bearing surfaces which again increased the power 
requirement from the motor, and a higher more 
costly electric motor was required. 

Therefore, it is a further object of this invention 

40 to overcome the abovementioned problem, and to 
provide a means whereby the jacking nut bearing 
surfaces are resiliently held together, while at the 
same time avoiding disengagement of the worm 
drive from the jacking nut should there be deforma- 
ns tion of the resilient coupling means. 

In its broadest form, the invention comprises a 
discrete drive assembly for a rear view mirror hav- 
ing a projecting jacking screw which is pivotally 
coupled to the rear surface of a mirror to effect 

so angular movement of the mirror and an electric 
motor for effecting variation in the extent of protru- 
sion of the jacking screw so as to adjust the 
orientation of the mirror, the discrete drive assem- 
bly comprising a housing formed in two parts com- 

55 prising a base and a cover a first bearing surface 
formed on the inner surface of the base a second 
bearing surface formed on the inner surface of the 
cover which aligns with the first bearing surface 
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when the base and cover are assembled together, 
a jacking nut positioned between the first and sec- 
ond bearing surfaces which is rotated by the elec- 
tric motor for operating the jacking screw, the rela- 
tive dimensions of the base, cover and jacking nut 
being such that there is clearance between the 
base and cover to permit the first and second 
bearing surfaces to abut against the jacking nut, 
and resilient coupling means holding the base and 
cover together with a force allowing the jacking nut 
to rotate relative to the first and second bearing 
surfaces. 

Preferably, the resilient coupling means com- 
prises a leaf spring having each end coupled to the 
base with an intermediate portion bearing against 
the cover so as to urge the two parts of the 
housing together. 

The base of the discrete drive assembly may 
be provided with a securing means which is adapt- 
ed to fix the base with respect to a mounting plate 
of a rear view mirror assembly. Preferably, the 
mounting plate is provided with a formed recess or 
aperture within which the discrete drive assembly 
is located. The securing means may comprise a 
plurality of tabs depending from the base with 
apertures therein, and the mounting plate may be 
provided with projections which engage the tabs. 
The projections may surround the aperture or re- 
cess into which the discrete drive assembly lo- 
cates, and the tabs may be resiliently deformable 
such that upon insertion of the discrete drive as- 
sembly into the aperture or recess, the tabs bend 
away from the projections thereby allowing the 
projections to engage the apertures within the tab. 

The aperture or recess in the mounting plate 
will be designed so as to prevent lateral movement 
of the discrete drive assembly within the plane of 
the mounting plate, and the clips may be designed 
so as to securely hold the discrete drive assembly 
with respect to the mounting plate. 

The base may comprise a substantially planar 
element having clips which depend therefrom, and 
the cover may comprise a base portion with a 
peripheral side wall wherein the motor is secured 
to the cover. The cover may be provided with 
engagement means which are engaged by the 
clips, and the clips and engagement means may 
be designed so as to prevent the two parts of the 
housing separating while at the same time allowing 
some relative movement between the base and the 
cover. 

Allowing relative movement between the base 
and cover is desirable, as it enables the first and 
second bearing surfaces to abut against the jacking 
nut while providing for a clearance between the 
base and cover. By providing for a small amount of 
relative movement between the engagement 
means and clips, a greater allowance in manufac- 
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turing tolerance can be accommodated. However, 
by allowing for some relative movement, the base 
and cover may be forced apart in the case of the 
motor being allowed to overrun. 

5 Should this separation occur, which in this ar- 

rangement will be as the jacking screw is moving 
outwardly, then the clip and engagement means 
between the base and cover will allow some sepa- 
ration of these two parts. However, as the electric 

10 motor and the jacking nut are fixed with respect to 
the cover, the jacking nut cannot become dis- 
engaged from the worm drive of the electric motor. 
Accordingly, a much lighter resilient coupling 
means may be used to hold the cover to the base 

75 which therefore results in less friction between the 
first and second bearing surfaces and the jacking 
nut. This therefore means that less power is re- 
quired from the motor, which might either increase 
the life of the motor or allow a much cheaper 

20 electric motor to be used. 

In order that the invention will be readily under- 
stood, a preferred embodiment will now be de- 
scribed, however it should be realised that the 
invention is not to be confined or restricted to the 

25 precise details of this embodiment. The embodi- 
ment is illustrated in the accompanying drawings in 
which: 

Fig. 1 shows a plan view of a mounting plate 
with two discrete drive assemblies installed in 
30 the mounting plate, 

Fig. 2 shows a cross-section of a mounting plate 
and rear view mirror assembly along section line 
2-2 shown in Fig. 1 , 

Fig. 3 shows an "exploded" view of a discrete 
35 drive assembly and mounting plate, 

Fig. 4 shows a cross-sectional view of a discrete 
drive assembly located in a mounting plate 
along section line 4-4 shown in Fig. 1, and 
Fig. 5 shows a part cross-sectional view of a 
40 discrete drive assembly about the section line 5- 
5 shown in Fig. 1. 
As can be seen in Fig. 3, the discrete drive 
assembly 10 comprises a base 11 and a cover 12 
which are retained together by clips and engage- 
45 ment means. In this embodiment each clip 13 
comprises a tab-like member that depend from the 
base 11 and have an aperture 14 therein. The 
engagement means comprises projections 15 on 
the cover 12 which engage within the apertures 14 
so of the clips 13. 

The apertures 14 and projections 15 are sized 
so as to allow some degree of relative movement 
between the base 11 and cover 12 when they are 
assembled so that the variations in component 
55 sizes can be accommodated. When assembling the 
cover 12 to the base 11, the clips 13 deflect 
outwardly so as to allow the projections 15 to 
locate within the apertures 1 4. 

3 
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As can be seen in Figs. 4 and 5, the cover 12 
comprises a bottom wall 17 and a side wall 18. The 
projections 15 are moulded on the side wall 18 of 
the cover 1 2. 

The electric motor 20 is securely fixed within 
the cover 12, and is provided with a worm screw 
21 at the drive output end. 

Referring to Fig. 5, a first bearing surface 23 is 
moulded into the base 11, and a second bearing 
surface 24 is moulded into the cover 12. When the 
base 11 and cover 12 are assembled, both the first 
and second bearing surfaces 23 and 24 align, and 
a jacking nut is positioned between the bearing 
surfaces 23 and 24. 

As can be seen in Fig. 4, the jacking nut 25 is 
provided with upper and lower bearing surfaces 26 
and 27, and all bearing surfaces 23 and 24 and 26 
and 27 are spherical. When the jacking nut 25 is 
assembled between the first and second bearing 
surfaces 23 and 24, a clearance remains between 
the side wall 18 of the cover 12 and the base 1 1 as 
is shown in Figs. 4 and 5. 

A jacking screw 29 is journalled for rotation 
within the jacking nut 25. The jacking screw 29 is 
bifurcate, and contains a spring 30 which spreads 
the bifurcate legs 31. The lower ends of the bi- 
furcate legs 31 has a portion of screw thread 
thereon which threadably engages with the thread- 
ed bore of the jacking nut 25. The bifurcate nature 
of the jacking screw 29 enables the legs 31 to 
bend inwardly thereby disengaging the threads. 
This will occur when the jacking screw 29 reaches 
the limit of its movement at either end of the 
jacking nut 25. 

The upper end of the jacking screw 29 is 
provided with a ball head 32 which is an outstand- 
ing spigot 33 thereon. The ball head 32 engages 
the back of the mirror 34, and allows for rotation of 
the jacking screw 29 with respect to the mirror 34, 
while the spigot 33 prevents rotation of the ball 
head 32 about the longitudinal axis of the jacking 
screw 29. 

In order to ensure that the first and second 
bearing surfaces 23 and 24 are securely abutting 
against the jacking nut 25, a resilient coupling 
means is provided which urges the base 11 and 
cover 12 together. In this embodiment, the resilient 
coupling means comprises a leaf spring 35 which 
has both ends 36 and 37 secured with respect to 
the base 1 1 , and a projection 38 which is moulded 
into the cover 12 bears against an intermediate 
portion of the leaf spring 35. Two posts 39 extend 
downwardly from the base 11, either side of the 
cover 12. As can be seen, the posts 39 are splayed 
outwardly slightly, and are provided with apertures 
40 which enable engagement of the ends 36 and 
37 of the leaf spring 35. 



The leaf spring 35 is elastically deformed when 
its ends 36 and 37 are located within the apertures 
40. The resultant force causes the cover 12 to be 
urged toward the base 11. The leaf spring 35 

5 tension can be adjusted so as to provide the nec- 
essary force to urge the base 11 and cover 12 
together, while at the same time allowing free rota- 
tion of the jacking nut 25. 

As mentioned previously, the apertures 14 and 

10 projections 15 associated with the clips 13 and 
cover 12 respectively, are sized so as to allow 
relative movement between the base 1 1 and cover 
12. This movement is limited to the base 11 and 
cover 12 either moving together or apart along the 

15 axis of the jacking screw 29. One advantage of the 
invention is to allow large tolerances of manufac- 
ture in relation to the various components, and for 
example, if the dimension between the upper and 
lower bearing surfaces 26 and 27 of the jacking nut 

20 25 is at its minimum, the relative movement which 
is provided for between the base 11 and cover 12 
will ensure that the first and second bearing sur- 
faces 23 and 24 are still able to engage the jacking 
nut 25 while maintaining a clearance between the 

25 base 1 1 and cover 1 2. 

Conversely, if the aforesaid dimension of the 
jacking nut 25 was at its upper limit, the degree of 
relative movement between the base 1 1 and cover 
12 would still allow correct assembly. 

30 This range of movement can be simply allowed 

for by ensuring that the length of the aperture 14 is 
greater than the length of the projection 15. It will 
be realised that the range of movement will depend 
upon the cumulative tolerances between the var- 

35 ious components of the assembly 10. 

However, by allowing this range of movement, 
then there will be circumstances where the cover 
12 is forced away from the base 11. Primarily, this 
occurs when the jacking screw 29 continues to be 

40 driven outwardly to the point where the mirror 34 
comes against a stop. If the electric motor 20 
continues to run, then the jacking screw 29 will 
cause a downward force to be applied to the sec- 
ond bearing surface 24 via the lower bearing sur- 

45 face 27 of the jacking nut 25, thereby forcing the 
cover 12 away from the base 11 via flexing of the 
leaf spring 35. 

When the cover 12 is forced away from the 
base 11, the projection 38 bears against the leaf 

so spring 35, which in turn pulls the posts 39 together. 
Therefore, this movement is initially resisted by the 
leaf spring 35, but if the force resulting from the 
electric motor 20 overrun is sufficient, then de- 
formation of the leaf spring 35 will occur. 

55 However, if this separation between the base 

11 and cover 12 does occur, the jacking nut 25 will 
remain firmly seated against the second bearing 
surface 24, and as the electric motor 20 is secured 
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to the cover 12, then the worm screw 21 cannot 
become disengaged from the jacking nut 25. Simi- 
larly, if the jacking screw 29 were to lift the jacking 
nut 25 upwardly, then it would bear against the first 
bearing surface 23, which again would not result in 
any relative movement between the worm drive 21 
and the jacking screw 25. 

To ensure maximum versatility, the discrete 
drive assembly 10 may be arranged so as to be 
readily securable to a mounting plate of a rear view 
mirror assembly which is shown in Figs. 1, 2 and 3. 
This will enable the discrete drive assembly 10 to 
be utilised in any mirror design regardless of the 
overall design of the rear view mirror assembly. 

Accordingly, a mounting plate 42 is provided 
with a pair of recesses 43 which allow for mounting 
of the discrete drive assembly 1 0 within the reces- 
ses 43. In order to secure the discrete drive as- 
sembly 10 with respect to the mounting plate 42, 
the base 1 1 is provided with a plurality of tabs 44. 
The tabs 44 are positioned between the clips 13 
and are spaced a small distance from the side wall 
18 of the cover 12. The tabs 44 are provided with 
apertures 45, and the mounting plate 42 is pro- 
vided with tapered projections 46 which engage 
within the apertures 45. 

Upon inserting a discrete drive assembly 10 
within a recess 43, the tabs 44 bend inwardly over 
the tapered projections 46, until the projections are 
allowed to engage within the apertures 45. The 
tabs 44 which are spaced around the periphery of 
the base 11 restrain any lateral movement of the 
discrete drive assembly 10 with respect to the 
planar surface of the mounting plate 42. The ends 
of each clip 13 abut against shouldered portions 48 
so as to restrain any significant movement of the 
base 11 with respect to the mounting plate 42 
along the axis of the jacking screw 29. 

Such securing means provides a simple and 
easy means of mounting the discrete drive assem- 
bly 10 to a mounting plate 42, and obviously allow 
a similar recess 43 and securing means to be used 
on the mounting plate 42 of various mirrors. There- 
fore, only a single drive assembly need be con- 
structed for a variety of mirror designs. 

Claims 

1. A discrete drive assembly for a rear view mir- 
ror having a projecting jacking screw which is 
pivotally coupled to the rear surface of a mirror 
to effect angular movement of the mirror and 
an electric motor for effecting variation in the 
extent of protrusion of the jacking screw so as 
to adjust the orientation of the mirror, the dis- 
crete drive assembly comprising 

a housing formed in two parts comprising 
a base and a cover 



a first bearing surface formed on the inner 
surface of the base 

a second bearing surface formed on the 
inner surface of the cover which aligns with the 
5 first bearing surface when the base and cover 

are assembled together, 

a jacking nut positioned between the first 
and second bearing surfaces which is rotated 
by the electric motor for operating the jacking 
10 screw, the relative dimensions of the base, 

cover and jacking nut being such that there is 
clearance between the base and cover to per- 
mit the first and second bearing surfaces to 
abut against the jacking nut, and 
15 resilient coupling means holding the base 

and cover together with a force allowing the 
jacking nut to rotate relative to the first and 
second bearing surfaces. 

20 2. A discrete drive assembly according to claim 1 
wherein the resilient coupling means com- 
prises a leaf spring having each end coupled 
to the base with an intermediate portion bear- 
ing against the cover so as to urge the two 

25 parts of the housing together. 

3. A discrete drive assembly according to claim 2 
wherein two posts extend from the base either 
side of the axis of rotation of the jacking nut, 

30 the posts having apertures therein, the leaf 

spring being elastically deformed such that the 
ends of the leaf spring locate within the ap- 
ertures, and an intermediate portion bears 
against the cover, forcing it toward the base. 

35 

4. A discrete drive assembly according to any 
preceding claim wherein the base comprises a 
substantially planar element having a plurality 
of clips depending therefrom, and the cover 

40 comprises a bottom wall with a side wall ar- 

ound the periphery of the bottom wall, and a 
plurality of engagement means on the side wall 
which are engaged by the clips, the clips and 
engagement means being arranged to prevent 

45 the two parts of the housing separating, but 

allowing relative movement between the base 
and cover. 

5. A discrete drive assembly according to claim 4 
50 wherein the clips comprise a tab having an 

aperture therein, and the engagement means 
comprises a projection on the peripheral side 
wall of the cover, the tabs being resilient so as 
to allow outward deflection and engagement of 
55 the projections as the cover and base are 

being assembled, the projections being smaller 
than the apertures, so as to allow relative 
movement between the base and cover along 
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the axis of the jacking screw. 

6. A discrete drive assembly according to any 
one of the preceding claims, wherein the elec- 
tric motor is secured with respect to the cover. 5 

7. A discrete drive assembly according to any 
one of the preceding claims further comprising 
securing means adapted to fix the base with 
respect to a mounting plate of a rear view io 
mirror assembly. 

8. A discrete drive assembly according to claim 7 
wherein the securing means comprises a plu- 
rality of tabs with apertures therein, and a 75 
plurality of tapered projections on the mounting 
plate which engage within the apertures so as 

to hold the base with respect to the mounting 
plate. 

20 

9. A discrete drive assembly according to claim 8 
wherein the tabs are spaced from the periph- 
eral side wall of the cover. 

10. A discrete drive assembly for a rear view mir- 25 
ror that is secured to a mounting plate of a 

rear view mirror assembly having a projecting 
jacking screw which is pivotally coupled to the 
rear surface of a mirror to effect angular move- 
ment of the mirror and an electric motor for 30 
effecting variation in the extent of protrusion of 
the jacking screw so as to adjust the orienta- 
tion of the mirror where the discrete drive 
assembly comprising, 

a housing formed in two parts comprising 35 
a base and a cover, where the base is secured 
with respect to the mounting plate, and the 
electric motor secured with respect to the cov- 
er, 

a first bearing surface formed on the inner 40 
surface of the base, 

a second bearing surface formed on the 
inner surface of the cover which aligns with the 
first bearing surface when the base and cover 
are assembled together, 45 

a jacking nut positioned between the first 
and second bearing surfaces which is rotated 
by the electric motor for operating the jacking 
screw, the relative dimensions of the base, 
cover and jacking nut being such that there is 50 
clearance between the base and a cover to 
permit the first and second bearing surfaces to 
abut against the jacking nut, and 

resilient coupling means holding the base 
and cover together with a force allowing the 55 
jacking nut to rotate relative to the first and 
second bearing surfaces. 
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